Nephrectomy inhibits the increase in aldosterone secretion caused by hemorrhage in hypophysectomized dogs (1, 2) . Kidney extracts, renin preparations, and synthetic angiotensin II increase aldosterone secretion in nephrectomized, hypophysectomized dogs (3) (4) (5) (6) . Since hemorrhage leads to increased renin secretion (7, 8) , it seems probable that the increase in aldosterone secretion after hemorrhage in hypophysectomized dogs is mediated by the renin-angiotensin mechanism. If this hypothesis is true, other stimuli that have been used to increase renin secretion should cause a rise in aldosterone output. Constriction of the aorta above the origin of the renal arteries appears to be such a stimulus (9, 10) . The present study demonstrates that constriction of the aorta above the renal arteries can stimulate aldosterone secretion.
METHODS
Six or more days after removal of the right adrenal, nine male mongrel dogs, weighing 9.6 to 16.9 kg, were anesthetized with pentobarbital. In each dog the left adrenal vein was cannulated (11) and strips of umbilical tape were passed around the aorta above and below the origin of the renal arteries. The ends of each strip were passed through pieces of Lucite tubing to form a choker ( Figure 1 ). The upper choker was below the left lumboadrenal artery. The right lumboadrenal artery, which arises from the aorta near the right renal artery, had been tied at the time of right adrenalectomy. The lumbar arteries leaving the aorta between the two chokers were ligated. A polyethylene cannula for monitoring aortic blood pressure was inserted into the aorta through one of the femoral arteries until its tip was just below the lower choker. Cannulae were also placed in one femoral vein and one carotid artery. The abdominal wound was sutured and the animal hypophysectomized via the transbuccal route. Starting 1.5 hours later, adrenal venous blood specimens were collected in heparinized centrifuge * This work has been supported by Grants A-3818 and C-3998 from the U. S. Public Health Service and by a grant-in-aid from the Commonwealth Fund. Table I , and summarized in Figure 2 . Aldosterone secretion rose after constriction above the renal arteries in every dog, whereas constriction below the renal 0 arteries produced no consistent change. The mean aldosterone secretion rate after constriction above 0 9:
Cd . 
FIG. 2. SUMMARY OF EFFECT OF AORTIC CONSTRICTION ABOVE AND BELOW THE ORIGIN OF THE RENAL ARTERIES ON ADRENOCORTICAL SECRETION.
The first arrow marks the time at which the aorta was constricted below the renal arteries, the second the time at which this constriction was released, and the third the time at which the aorta was constricted above the renal arteries. Values are means of data in Table I. pressure above the constriction was usually increased by aortic constriction below the renal arteries an(l remained slightly elevated even when the constriction was released. The rise in blood pressure after constriction of the aorta above the renal arteries was more rapid in onset and greater than that after constriction below the renal arteries. The elevated blood pressure was generally maintained until the end of the experiment.
Gross examination of the pituitary fossa revealed no pituitary remnants in any of the (logs. In dog 77 there were two left renal arteries, one of which was above the upper choker. However. the dog still showed a marked increase in aldosterone secretion after aortic constriction.
DISCUSSION
Constriction of the aorta above the renal arteries has been shown to increase renin release from the kidney (10) . Injections of renin and angiotensin II have been shown to stimulate aldosterone secretion (3) (4) (5) (6) . The increase in aldosterone secretion produced by constriction of the aorta above the renal arteries is therefore probably mediated by the renin-angioteiisin mechanism. It is unlikely that constriction of the aorta stimulated aldosterone secretion by altering adrenal hemodynamics. The site of constriction was below the left lumboadrenal artery, and constriction did not alter adrenal blood flow significantly. Moreover, hemorrhage usually decreases adrenal blood flow in nephrectomized. hypophysectomized dogs, but aldosterone secretion is not increased, and infusion of norepinephrine in doses that cause marked increases in systemic blood pressure have no effect on aldosterone secretion in the dog (4).
Carpenter, Davis and Ayers (5) did not find elevated aldosterone secretion rates 3 to 21 (lavs after renal arterial constriction in the dog-unless "malignant hypertension" had developed. There is considerable evidence, however, that the increase in renin secretion after constriction of the renal blood supply is a transient phenomenon. and that renin secretion declines during prolonged periods of constriction, even though the blood pressure remains elevated (14) (15) (16) (20) reported production of renal tubular necrosis following infrarenal aortic occlusion for 2 hours, and claimed that they could prevent this complication by infiltrating the renal pedicle with a local anesthetic. The latter finding suggests that the necrosis was secondary to changes in the renal arterial vessels. It is possible, therefore, that some renal ischemia occurred in our dogs during infrarenal aortic constriction, and that this was sufficient in three cases to lead to release of small amounts of renin. This may have contributed to the elevation in blood pressure after such constriction, although most of the increase was probably due to the increase in peripheral resistance produced by the constriction. However, in the one dog in which the aorta and vena cava were ligated below the kidneys 1 hour before the collection of the control adrenal venous samples, aldosterone secretion was not elevated. Constriction of the aorta above the renal arteries in this dog produced a marked rise in aldosterone secretion.
The rise in aldosterone secretion after aortic constriction in dog 77 indicates that such increases can occur when the arterial supply to part of the kidney is intact. This animal had two left renal arteries, and the upper choker was inadvertently placed below one of these vessels.
The location of the "volume receptor" which initiates the events leading to increased aldosterone secretion has been a subject of considerable debate. Gann, Mills and Bartter (21) suggested that it was at the junction of the thyroid and carotid arteries, and that decreased carotid pulse pressure was the hemodynamic parameter responsible for increased aldosterone secretion. Carotid pulse pressure in our experiments was unchanged or even increased, whereas a decrease in arterial mean and pulse pressure in the kidney was associated with increased aldosterone secretion. A change in either or both of these parameters is known to increase renin secretion (9) .
It has been claimed that the renal nerves are not necessary for the increased release of renin that follows constriction of the renal artery. Tobian (22, 23) has suggested that the juxtaglomerular cells not only secrete renin, but function as "volume receptors." Our results are consistent with this hypothesis. It is possible, therefore. that changes in the renal arterial circulation lead directly to renin release and stimulation of aldosterone secretion, and that the nervous system is not part of this regulatory mechanism.
SUM MARY
The effect on adrenocortical secretion of constricting the aorta above and below the origin of the renal arteries has been investigated in hypophysectomized dogs. Constriction above the renal arteries caused an increase in aldosterone secretion in every case. Constriction below the renal arteries had no consistent effect.
